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(57) ABSTRACT

A cooling assembly is disclosed having a device chamber, a
cooling chamber, a heat exchanger, a fan and a controller, the
heat exchanger having a first heat exchanger unit and a second
heat exchanger unit located above the first heat exchanger
unit. The fan includes a first fan adapted to generate a first
cooling air flow. The cooling assembly further includes a first
dust tray located between the first heat exchanger unit and the
second heat exchanger unit, the first cooling air flow being
directed towards the first dust tray. The first dust tray is
adapted to receive and retain at least part of contaminant
particles present in the first cooling air flow, the device cham-
ber being separated from the cooling chamber.
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1
COOLING ASSEMBLY

RELATED APPLICATION(S)

This application claims priority under 35 U.S.C. §119 to
European Patent Application No. 12166363.7 filed in Europe
on May 2, 2012, the entire contents of which are hereby
incorporated by reference in its entirety.

FIELD

The present disclosure relates to a cooling assembly.

BACKGROUND INFORMATION

Clogging of heat exchanger in known cooling assemblies
can occur due to contaminant particles present in cooling air
flow.

SUMMARY

A cooling assembly is disclosed, comprising: a device
chamber; a cooling chamber; heat exchanger, system wherein
the heat exchanger system includes a first heat exchanger unit
and a second heat exchanger unit located above the first heat
exchanger unit, each of the first and second heat exchanger
units including a first end located in the device chamber, and
a second end located in the cooling chamber, the heat
exchanger system being adapted to transfer heat from the
device chamber to the cooling chamber; fan system, the fan
system including a first fan adapted to generate a first cooling
air flow from ambient air to the cooling chamber between the
first heat exchanger unit and the second heat exchanger unit;
control system, the control system being adapted to control
the fan system; and a first dust tray located between the first
heat exchanger unit and the second heat exchanger unit, such
that the first cooling air flow will be directed towards the first
dust tray, the first dust tray being adapted to receive and retain
at least part of contaminant particles present in the first cool-
ing air flow, and wherein the device chamber is separated
from the cooling chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, exemplary embodiments will be
described in greater detail by reference to the attached draw-
ings, in which:

FIG. 1 is shows an exemplary cooling assembly according
to an embodiment of the disclosure;

FIG. 2 shows the exemplary cooling assembly of FIG. 1
during an automatic cleaning operation; and

FIG. 3 shows the exemplary cooling assembly of FIG. 1
with a first pivotable portion in a cleaning position.

DETAILED DESCRIPTION

The present disclosure provides a cooling assembly, which
can help alleviate clogging of a heat exchanger due to con-
taminant particles present in cooling air flow.

The disclosure provides a cooling assembly with a first dust
tray located in the vertical direction between a first heat
exchanger unit and a second heat exchanger unit, the first dust
tray being adapted to receive and retain at least part of con-
taminant particles present in a first cooling air flow generated
by a first fan and directed towards the first dust tray.

The cooling assembly of the disclosure can help reduce the
risk of clogging of heat exchanger units.
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FIG. 1 is shows an exemplary cooling assembly having a
device chamber 2, a cooling chamber 4, a heat exchanger
serving as an exemplary heat exchanger system, a fan serving
as a fan system for cooling, a first dust tray 72 and control
system 6 (e.g., specifically programmed processor) for con-
trolling the fan system. FIG. 1 shows the cooling assembly
during cooling operation. The heat exchanger system can be
adapted to transfer heat from the device chamber 2 to the
cooling chamber 4. The heat exchanger system can include a
first heat exchanger unit 31 and a second heat exchanger unit
32 located above the first heat exchanger unit 31. The first heat
exchanger unit 31 and the second heat exchanger unit 32 can
be spaced apart in the vertical direction.

Each of the first 31 and second 32 heat exchanger units can
include a first end located in the device chamber 2, and a
second end located in the cooling chamber 4. Each of the heat
exchanger units can be tilted such that the first end is substan-
tially lower than the second end. The device chamber 2 can be
separated from the cooling chamber 4 such that there is sub-
stantially no air flow between the device chamber 2 and the
cooling chamber 4. Therefore substantially no contaminant
particles (e.g., no detectable particles and/or particles of less
than threshold size) can pass from the cooling chamber 4 into
the device chamber 2.

In accordance with an exemplary embodiment, a heat gen-
erating apparatus 102 can be in the device chamber 2. The
heat generating apparatus 102 can be an apparatus that
involves cooling. The heat generating apparatus 102 can
include, for example, a frequency converter or inverter. An
arrow 112 illustrates a hot air flow from the heat generating
apparatus 102 towards the first ends of the first heat exchanger
unit 31 and second heat exchanger unit 32. An arrow 111
illustrates a cooled air flow from the first ends of the first heat
exchanger unit 31 and second heat exchanger unit 32 towards
the heat generating apparatus 102.

The fan system can include a first fan 52 adapted to gen-
erate a first cooling air flow 521 from ambient air to the
cooling chamber 4 between the first heat exchanger unit 31
and the second heat exchanger unit 32. The first fan 52 can be
adapted to transfer heat from the cooling chamber 4 to ambi-
ent air during the cooling operation. In accordance with an
exemplary embodiment, heat can be transferred from the
cooling chamber 4 to ambient air due to an overpressure
above the second heat exchanger unit 32. An air flow from the
cooling chamber 4 to ambient air is not depicted in FIG. 1, and
nor is a discharge opening through which the air flow passes.

In an exemplary embodiment there can be a filter in front of
the first fan. The filter can be located such that a first cooling
air flow passes through the filter before passing through the
first fan. The filter can include a coarse filter.

The first dust tray 72 can be located between the first heat
exchanger unit 31 and the second heat exchanger unit 32. The
first cooling air flow 521 can be directed towards the first dust
tray 72, and the first dust tray 72 can be adapted to receive and
retain at least part of contaminant particles present in the first
cooling air flow 521.

The first dust tray 72 can be formed as an air guide adapted
to guide the first cooling air flow 521 towards the second heat
exchanger unit 32 substantially in vertical direction. In accor-
dance with an exemplary embodiment, consequently the first
cooling air flow 521 confronts a lower surface of the second
heat exchanger unit 32 in a point located above the first dust
tray 72. Therefore any contaminant particles falling off the
first cooling air flow 521 before the second heat exchanger
unit 32 can be likely to land in the first dust tray 72, and not on
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the first heat exchanger unit 31. Consequently the first heat
exchanger unit 31 can remain clean and maintain its cooling
capacity.

The first fan 52 can be tilted downwards in order to direct
the first cooling air flow 521 sloping downwards towards the
first dust tray 72. An angle of the first fan 52 relative to the
vertical direction can be approximately 45°. In an exemplary
embodiment the first fan 52 is not tilted but the first cooling air
flow 521 is deflected downwards by a suitable deflector.

The first dust tray 72 can be located in a front portion of the
cooling chamber 4, the front portion being removed from the
device chamber 2 and adjacent to an exterior wall 41 of the
cooling chamber 4. A bottom wall of the first dust tray 72 can
be inclined towards the exterior wall of the cooling chamber
4. The inclination can both guide the first cooling air flow 521
and facilitate slipping of contaminant particles into a front
portion of the first dust tray 72. An outermost end of the first
dust tray 72 can be bent back towards the exterior wall 41 of
the cooling chamber 4 in order to help prevent the first cooling
air flow 521 from blowing contaminant particles out of the
first dust tray 72. In accordance with an exemplary embodi-
ment, a discharge opening 721 can be in the exterior wall 41
of'the cooling chamber 4, the discharge opening 721 commu-
nicating with the first dust tray 72 and being adapted to allow
at least part of contaminant particles retained in the first dust
tray 72 to fall out of the cooling chamber 4.

A width of the first dust tray 72 can be substantially equal
to a width of the cooling chamber 4. Further, a width of each
of the first heat exchanger unit 31 and the second heat
exchanger unit 32 can be substantially equal to a width of the
cooling chamber 4. Herein, a width direction can be a direc-
tion perpendicular to the image plane of FIG. 1.

The control system 6 can be adapted to provide an auto-
matic cleaning operation which is shown in FIG. 2. During
the automatic cleaning operation, a first cleaning air flow 501
can be generated from the cooling chamber 4 to the ambient
air, the first cleaning air flow 501 being substantially opposite
to the first cooling air flow 521.

The fan system can include a bottom fan 51 and a first
cleaning fan 151. The bottom fan 51 can be adapted to run
during the cooling operation. The bottom fan 51 can be
located in a bottom part of the cooling chamber 4, below the
first heat exchanger unit 31. The bottom fan 51 can be adapted
to generate an air flow from the ambient air to the bottom part
of'the cooling chamber 4. A part of the air flow generated by
the bottom fan 51 can reach the second heat exchanger unit 32
after passing through the first heat exchanger unit 31 and
through a space between the first dust tray 72 and the device
chamber 2. An air flow from the bottom part to an upper part
of the cooling chamber 4 can pass through the first heat
exchanger unit 31 and the second heat exchanger unit 32.

In the exemplary embodiment shown in FIG. 1 there is no
dust tray below the bottom fan 51 since there is no heat
exchanger unit below the bottom fan 51. Contaminant par-
ticles falling off the air flow of the bottom fan 51 land on a
bottom wall of the cooling chamber 4 without hindering
operation of the heat exchanger system. In an exemplary
embodiment there is a dust tray below a bottom fan located
below a lowest heat exchanger unit, the dust tray being
adapted to receive and retain at least part of contaminant
particles present in the air flow generated by the bottom fan,
thereby preventing the contaminant particles from proceed-
ing to the lowest heat exchanger unit.

The first cleaning fan 151 can be located above the second
heat exchanger unit 32 and adapted to generate a first cleaning
fan air flow directed towards an upper surface of the second
end of the second heat exchanger unit 32. In the exemplary

10

15

20

25

30

35

40

45

50

55

60

65

4

embodiment of FIG. 2 the first cleaning fan air flow can form
the entire first cleaning air flow 501 while the first fan 52 and
the bottom fan 51 are turned off. In an exemplary embodiment
the first cleaning air flow can be provided at least partially
with the first fan by reversing the rotational direction of the
first fan. It should be noted that some contaminant particles
can fall off the second heat exchanger unit 32 simply due to
turning off the first fan 52.

The first cleaning air flow 501 can release contaminant
particles from the second heat exchanger unit 32, and particu-
larly from a bottom surface of the second heat exchanger unit
32. The first cleaning air flow 501 can carry the contaminant
particles from the second heat exchanger unit 32 into the first
dust tray 72 or directly into the ambient air through air intake
of the first fan 52, the air intake being a structure through
which the first fan 52 sucks cooling air from the ambient air
during the cooling operation. The first cleaning air flow 501
can facilitate expulsion of contaminant particles from the first
dust tray 72 out of the cooling chamber through the discharge
opening 721.

The cooling assembly can include a first pivotable portion
202 adapted to pivot with relation to the cooling chamber 4
between a use position and a cleaning position. The first dust
tray 72 and the first fan 52 can be mounted on the first
pivotable portion 202. In FIGS. 1 and 2 the first pivotable
portion 202 can be in the use position and in FIG. 3 the first
pivotable portion 202 can be in the cleaning position. The
cleaning position of the first pivotable portion 202 can be
adapted for dumping contaminant particles retained in the
first dust tray 72 out of the cooling chamber 4. Removal of
contaminant particles can be facilitated for example by brush-
ing or vacuum-cleaning. The cleaning position of the first
pivotable portion 202 can be used for cleaning the first fan 52,
and/or cleaning an upper surface of the first heat exchanger
unit 31 and a lower surface of the second heat exchanger unit
32.

FIG. 3 shows that in the cleaning position of the first
pivotable portion 202 the first dust tray 72 can be substantially
upside down such that a normal vector of the inner bottom
wall of the first dust tray 72 is in an acute angle of approxi-
mately 20° relative to the vertical direction. Therefore in the
cleaning position a certain amount of contaminant particles
normally fall out of the first dust tray 72 due to mere gravity.

Herein contaminant particles can be any particles or
objects that could impede operation of the heat exchanger
system. The contaminant particles can include sand, dust,
dirt, or pieces of plants such as leafs. The contaminant par-
ticles can include litter such as candy wrappings.

The exemplary cooling assembly shownin FIGS. 1 to 3 has
two heat exchanger units. An exemplary embodiment can
include three or more heat exchanger units spaced apart in
vertical direction. For each pair of adjacent heat exchanger
units there can be a dust tray between the adjacent heat
exchanger units. Further, there can be a fan for each pair of
adjacent heat exchanger units adapted to generate a cooling
air flow from ambient air to the cooling chamber between the
adjacent heat exchanger units, the cooling air flow being
directed towards the dust tray, the dust tray being adapted to
receive and retain at least part of contaminant particles
present in the cooling air flow.

In an exemplary embodiment shown in the Figures the heat
exchanger units can be compact thermosyphon heat exchang-
ers. In accordance with exemplary embodiments, different
types of heat exchangers can be used.

Thus, it will be appreciated by those skilled in the art that
the present invention can be embodied in other specific forms
without departing from the spirit or essential characteristics
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thereof. The presently disclosed embodiments are therefore
considered in all respects to be illustrative and not restricted.
The scope of the invention is indicated by the appended
claims rather than the foregoing description and all changes
that come within the meaning and range and equivalence
thereof are intended to be embraced therein.

What is claimed is:

1. A cooling assembly comprising:

a device chamber;

a cooling chamber;

heat exchanger system, wherein the heat exchanger system

includes a first heat exchanger unit and a second heat
exchanger unit located above the first heat exchanger
unit, each of the first and second heat exchanger units
including a first end located in the device chamber, and
a second end located in the cooling chamber, the heat
exchanger system being adapted to transfer heat from
the device chamber to the cooling chamber;

fan system, the fan system including a first fan adapted to

generate a first cooling air flow from ambient air to the
cooling chamber between the first heat exchanger unit
and the second heat exchanger unit;

control system, the control means being adapted to control

the fan system; and

a first dust tray located between the first heat exchanger

unit and the second heat exchanger unit, such that the
first cooling air flow will be directed towards the first
dust tray, the first dust tray being adapted to receive and
retain at least part of contaminant particles present in the
first cooling air flow, and wherein the device chamber is
separated from the cooling chamber.

2. The cooling assembly according to claim 1, wherein the
first dust tray is formed as an air guide adapted to guide the
first cooling air flow towards the second heat exchanger unit.

3. The cooling assembly according to claim 2, wherein the
first dust tray is adapted to guide the first cooling air flow
towards the second heat exchanger unit substantially in a
vertical direction.

4. The cooling assembly according to claim 1, wherein the
fan system is adapted to direct the first cooling air flow slop-
ing downwards towards the first dust tray.

5. The cooling assembly according to claim 1, wherein the
first dust tray is located in a front portion of the cooling
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chamber, the front portion being removed from the device
chamber and adjacent to an exterior wall of the cooling cham-
ber.

6. The cooling assembly according to claim 5, comprising:

a bottom wall of the first dust tray, which is inclined
towards the exterior wall of the cooling chamber.

7. The cooling assembly according to claim 6, comprising:

a discharge opening in the exterior wall of the cooling
chamber, the discharge opening communicating with
the first dust tray and being adapted to allow at least part
of contaminant particles retained in the first dust tray to
fall out of the cooling chamber.

8. The cooling assembly according to claim 1, comprising:

afirst pivotable portion adapted to pivot with relation to the
cooling chamber between a use position and a cleaning
position, the first dust tray being mounted on the first
pivotable portion.

9. The cooling assembly according to claim 8, wherein the

first fan is mounted on the first pivotable portion.

10. The cooling assembly according to claim 1, wherein a

width of the first dust tray is substantially equal to a width of
the cooling chamber.

11. The cooling assembly according to claim 1, wherein the

control system are adapted to provide an automatic cleaning
operation during which a first cleaning air flow is generated
from the cooling chamber to the ambient air, the first cleaning
air flow being substantially opposite to the first cooling air
flow.

12. The cooling assembly according to claim 11, compris-

ing:

a first cleaning fan located above the second heat
exchanger unit and adapted to generate a first cleaning
fan air flow directed towards an upper surface of the
second end of the second heat exchanger unit, wherein
the first cleaning fan air flow forms at least part of the
first cleaning air flow.

13. The cooling assembly according to claim 12, wherein

the first cleaning air flow is provided at least partially with the
first fan by reversing a rotational direction of the first fan.

14. The cooling assembly according to claim 11, wherein

the first cleaning air flow is provided at least partially with the
first fan by reversing a rotational direction of the first fan.
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